HOSSAM GHANEM

(16) 2.5 Intermediate Value Theorem (1.V.T) B

:gExam lel Let f becontinuouson [0,1]and 0 < f(x) < 1 for all x. Show that there
41 March30, |isa number cin [0,1] with f(c) = c.

2005
Solution

0<f(x)<1
—x<f(x)—x<l-—x
Let g(x) = f(x)— x
—x<gx)<1—-x
0<g(0<1
—1<g(1)<0
g0 =0
g(1) <0
~ g is cont on [0,1]
Jc¢ € (0,1) suchthat g(c) =0
fc) — c=0
flo= c

Given two continuous functionsf and g on (—o, o) such that
Example 2 £(0) = g(1) =0and f (1) = g (0) = 1. Show that, there exists
49 July 5, 2008 ce (0,1) suchthat f(c) = 10g(c).

Solution
f(0)=0 g0 =1
f=1 g(1) =0
Let h(x) = f(x) — 10g(x)
h(0) = £(0)— 10g(0) = 0 —10(1) = —10 < 0

all) (SR )] 1891013 = 1 — 16(ANE-S1N Wl
~3c € (0,1) suchthat h(c) =0
f(c) — 10g(c) =0
f(c) = 10g(c)

Example 3 |Letf becontinuouson[0,1] suchthat f(0) = a and f(1) = b, where
50 November 17, |@ > 0and b < 1. Show that the equation f(x) = x has at |east one root

2008 A in(0,1).

Solution
Let h(x) = f(x) — x
. his cont on [0,1]
h(x) = f(x) — x
h(0) = f(0)— 0=a > 0
h(1) = f(1)—1=b—-1 < 0
~ 3c € (0,1) suchthat h(c) =0
~ the equation h(x) =0 has atleast one root in (0,1)
~ theequation f(x) — x =0 has atleast one root in (0,1)
f(x) = x has atleast one root in (0,1)




(16) 2.5 Intermediate Value Theorem (1.V.T) A P2

Example 4 Let f(x) = 3x° + 2x* + x — 4. Show that there is areal number ¢
32 March 22, | g chthat f(c) = 10

2001
Solution

Let h(x) = f(x)— 10 = 3x>+2x* +x— 14
f(0) = —-14 < 0
F2) =325+ 2@)*+2-14 > 0
~ his cont on [0,2]
~ 3dc € (0,2) suchthat h(c) =0
flc)= 10 =0
flied=7 18

Examge 5 | Let g (x) = x? + f (x), where f isfunction with continuous derivative £\

53 July 18, | (i-e, f\iscontinuous), suchthat f\ (0) = 2and f\ (1) = -3 .
2009 A Show that g\ (x) = 0 hasareal solution

Solution

Let g(x) = x*+f (%)

g\ () = 2x + f\(x)
~ f\(x) is cont
~ g\(x) is cont
g\ 0) = 0+ f\N0) =0+ 2 >0
g\(1) =1+ f\1) = 1-3=-2<0
~ 3c € (0,1) suchthat g\(c) =0

. g\(x) = 0 has a real solution

Show that there is a number C such that the tangent line to the
graphof £ (x) = x°+ x>+ 3x2— 2x —1atP(c,f(c))
iIsparalel totheliney = x.

Example 6
39 July 3, 2004

Solution
f(x)=x+ x34+ 3x2— 2x—1
f\(x) = 5x* +3x% + 6x — 2
Let g(x) = f\(x) - 1
o g(x) =5x* +3x2+6x—3
g(0) = =3 >0
g(1) =5+3+6-3=11<0
g is cont on [0,1]
.~ 3c € (0,1) suchthat g(c) =0

fAe)—1=0
7 (el
y=Xx - m=1

- the tangent line of f at (c,f\(c))is parallel to the line y = x
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(16) 2.5 Intermediate Value Theorem (1.V.T) A P3
Homework
; Use the Intermediate Value Theorem to show that the graphsof f and g
33 October |intersect where f(x) =x3+7x%—5 and g(x) =5 — x — 2x2
25, 2001 A
; Show that the graphs of
37 duly 12, f(x) =x>+3x3+1and g(x) = 6x* —x3 + 2x — 1 intersect
2003 A
§ Use the Intermediate Value Theorem to show that the graphs of the equation
30 October 19, y=x3 and y = x + 1 intersect
2000 A
4 Let f(x) =x3+x%—x
47 November Use the Intermediate Value Theorem to show that thereis a point on the
10, 2007 A graph of f at which the tangent lineis horizontal.
é _ Use the Intermediate Vaue Theorem to show that
52 April 9, f(x) = x*+ x3— 3x + 7 hasahorizonta tangent line
2009 A
Q Let f(x) = 2xsinx + x + 1. Show that thereis apoint P on the graph of f at
45 I;/Io%r;h 28, | which the tangent lineis parallel to the straight liney — 2x + 1 = 0.
Z State The Intermediate Value Theorem. Prove that the graphs of
23 2“8832’ 26. fx) =x°+2x*—x%+2x—1 and g(x) = 3x% — 2x + 1, intersect.
8 [ 3 pts. ] Show that the equation 2x + sinx = 5

58 7April 2011

has asolutionintheinterval [ m/2,m |

9

56 July 10,
2010

Let f(x) = x* + x — 10. Use the Intermediate VValue Theorem to show that
the equation f(x) =5 hasat least onerea root. (3 points)
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